06/12/08 18:26 FAX 570 895 2702 A VENT IS KNERR 



©OH/036 



Patent 

U.S. Ser. No.; 10/054,638 

Response to the Office Action mailed 1 2 December 2007 



Appendix 9 



THIS PAGE BLANK (uspto) 



Page 33 of 40 



PAGE 11/16 * RCVD AT 6/1212008 7:11:16 PM (Eastern Daylight Time] * SVR:USPTO-EFXRF-5/42* DNIS:2738300 * C8ID:570 8952702* DURATION (mm-ss):08-22 



06/12/08 18:26 FAX 570 895 2702 



A VENT IS KNERR 



©012/036 



GDC 

im 




Morbidity and Mortality Weekly Report 



Weekly 



August 10, 2007 / Vol. 56 / No. 31 



Dengue Hemorrhagic Fever 

Dengue fever is a mosquito-transmitted disease caused 
by any of four closely related virus serotypes (DEN-1, 
DEN-2, DEN-3, and DEN -4) of the genus FLzvivirus. 
Infection with one of these serotypes provides lifelong 
immunity to the infecting serotype only. Therefore, per- 
sons can acquire a second dengue infection from a different 
serotype, and second infections place them at greater risk 
for dengue hemorrhagic fever (DHF), the more severe form 
of the disease (/). DHF is characterized by bleeding mani- 
festations, thrombocytopenia,* and increased vascular per- 
meability chat can lead to life-threatening shock (2). In 
south Texas, near the border wirh Mexico, sporadic, locally 
acquired outbreaks of dengue fever have been reported pre- 
viously; however, on the Texas side of the border, these out- 
breaks have not included recognized cases of locally acquired 
DHF in persons native co the area. Tn July 2005, a case of 
DHF was reported in a resident of Brownsville, Texas 
(Figure I). In August 2005, health authorities in the ncigh- 
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figure 1 . Jurisdictions affected by dengue fever outbreak — 
Texas-Mexico border, 2005 
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boring state of Tamaulipas, Mexico, reported an ongoing 
dengue outbreak with 1,251 cases of dengue fever, includ- 
ing 223 cases (17-8%) of DHE To characterize this den- 
gue outbreak, the Texas Department of Scare Healdi Services 
(TDSH5), Mexican health authorities, and CDC conducred 
a clinical and epidemiologic investigation. This report sum- 
marizes the results of that investigation, which determined 
that the percentage of DHF cases associated with dengue 
fever Outbreaks at theTcxas-Tamaulipas border has increased. 
Health-care providers along the U.S, border with Mexico 
should be vigilant for DHF and familiar with its diagnosis 
and management to reduce the number of severe illnesses 
and deaths associated with outbreaks of dengue fever. 

Autochthonous DHF Cose Report 

On June 24, 2005, a woman from Brownsville, Texas, 
had acute onset of feven chills, headache, nausea, vomit- 
ing, abdominal pain, arthralgia, and myalgia. As a youth, 
the patient had resided across the border in the city of 
Matamoros in Tamaulipas, Mexico; however, she had been 
a Brownsville resident for 16 years with the exception of 1 
year in Houston, Texas. After she became ill, the woman 
crossed the border into Matamoros fot the first time in 
approximately 2 months, where she visited a clinician and 
was given antibiotics. On June 28, the woman was hospital- 
ized in Matamoros wirh a diagnosis of probable dengue fever 
and urinary tract infection- During her 3-day hospitalization 
in Mexico, she had rhrornbocytopenia (62,000 platricts/mm 3 ) 
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but no hemorrhagic manifestations; she was created with 
fluids and antibiotics and discharged. 

On July 1, the woman reentered the United States and 
sought treatment for continued fever, chills, vomiting, and 
abdominal pain. She was admitted to a hospital in Brownsville, 
Texas, where her blood pressure was 94/70 mm Hg> and 
laboratory testing indicated proteinuria, hematuria, and a 
further decrease in platelet count (43,000/mm 3 ). She was 
given antibiotics for suspected partially treated urinary 
tracr infection and fluids for dehydration. During her hos- 
pital stay, the patient's platelet count dropped to 39,000/ 
mm 3 and albumin to 2.9 g/100 mL* a fecal occult blood 
test was positive, and pleural effusion was noted on ultra- 
sound. Upon discharge on July 4, her platelet count had 
increased to 1 1 8,000/mnA The woman was discharged with 
a diagnosis of possible murine typhus or viral infection and 
instructions to take a course of doxycyclinc. 

Although the woman's clinical characteristics (i.e., acute 
fever, platelet count ^lOCOOO/mm 3 , evidence of bleeding 
(hematuria and fecal Occult blood] and plasma leakage) were 
consistent with World Health Organization (WHO) crite- 
ria for DHF (Box) (2), dengue was not diagnosed at the 
Brownsville hospital. Subsequently, results from a July 3 

BOX. World Hearth Organization case definition for dengue 
hemorrhagic fever 



The following must all be present: 

• Fever, or history of acute fever, lasting 2-7 days, 
occasionally biphasic. 

• Hemorrhagic tendencies, evidenced by at least one of 
the following: 

— a positive tourniquet test; 

— pctcchiae, ecchymoses, or purpura; 

— bleeding from the mucosa, gastrointestinal trace, 
injection sitesj or other locations; 

— hematemesis or melena- 

• Thrombocytopenia (£100,000 platelets/mm 3 ). 

• Evidence of plasma leakage because of increased 
vascular permeability, manifested by at least one of 
the following; 

— an increase in the hematocrit >20% above aver- 
age for age, sex, and population; 

— a decrease in the hematocrit following volume- 
replacement treatment >20% of baseline; 

— signs of plasma leakage such as pleural effusion, 
ascites, and hypoprotcinemia. 



SOURCE; World Hcaliii Organization. JDcngur haemorrhagic fever: 
diagnosis. rr«anenc prevention and control. 2nd cd. t^nsva, Switzerland: 
World Health Oganizarion, 1997- Available at htcpi//www.wKo.inc/csr/ 
r«inirccs/pubUcaxionj:/dcngue/Dengucpublica t ion/en. 
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serum sample from the woman obtained by che regional 
Texas Border Infectious Disease Surveillance (BIDS) project 
rested positive for dengue immunoglobulin M (IgM) by 
enzyme-linked immunosorbent assay (ELI5A) and had an 
elevated titer of immunoglobulin G (IgG) antibodies to 
dengue fever (1:655,350); this was inierpreced as indica- 
tive of a secondary dengue infection (7). 

Outbreak Investigation and Response 

Dengue fever case finding. On August 27, 2005, 
Tamaulipas Staie Health Services reported to TDSHS that 
an outbreak of dengue fever in the border state had grown 
co 1,251 cases chat met the Mexico case definition (i.e., 
fever and at lease two of the following symptoms: head- 
ache, myalgia, arthralgia, and rash). Using WHO criteria 
for DHF, Tamaulipas health authorities had classified 223 
(17.8%) of che Cases as DHF, an increase in the percentage 
classified as DHF from 2000-2004, when 541 dengue 
fever cases were reported, including 20 cases (3.7%) classi- 
fied as DHF.t 

In Ocrober, investigators in Texas and Tamaulipas began 
conducting expanded Outbreak case finding, including 
active surveillance in local hospitals, with laboratory test- 
ing encouraged for patients with undifferentiated fever as 
part of the BIDS project. In Cameron County, Texas, where 
Brownsville is the county seat, TDSHS identified 24 addi- 
tional cases of laboratory-confirmed dengue fever$, includ- 
ing two additional cases of locally transmitted dengue fever 
and 22 cases associated with travel to Mexico; the cases 
had been reported during August-November (Figure 2). 
The serotype most commonly associated with the outbreak 
was identified as DEN-2 (i.e., 27 of 28 viral isolates in 
Tamaulipas). Molecular analysis of isolates at CDC indi- 
cated that the circulating strain of DEM -2 was one previ- 
ously associated with DHF in the Americas region (4,5), 
Plotting reports of cases by week determined that the bor- 
der outbreak peaked in October and substantially subsided 
by December (Figure 2). 

DHF case finding. In December, investigators reviewed 
medical recotds of 129 patients who had been hospitalized 
and reported to public health authorities with both clini- 
cal and laboratory evidence of dengue fever, including 25 
persons treated at three Cameron County hospitals and 104 



treated at three hospitals in Macamoros. Fifty-nine percent 
of the patients were female. Ages ranged from 30 to- 76 
years (median 47.5 years) among the Cameron County cases 
and from 7 to 70 years (median 36.0 years) among the 
Matamoros cases. In addition to fever, 82% had myalgia, 
78% headache, 41% abdominal pain, 23% rash, and 19% 
had underlying chronic diseases. No fatalities were recorded. 
A total of 16 (64.0%) of the 25 dengue cases from Cameron 
County and 34 (32.7%) of the 104 cases from Matamoros 
met WHO criteria for DHF (Box). Eleven of the 50 DHF 
cases, including one from Cameron County, were classified 
as WHO grade EI, or dengue shock syndrome, with early 
or mild evidence of hypotension or shock- The remaining 
39 DHF cases were classified as WHO grade U. f 

Serosnrveys. Because many dengue infections arc asymp- 
tomatic, and most ill persons likely do not seek medical 
attention, investigators conducted serosurveys to assess the 
incidence of dengue infection in the populations of 
Matamoros and Brownsville. Serosurveys also enable esti- 
mation of the population susceptible to second dengue 
infections and DHF. For the serosurveys, a two-stage clus- 
ter design was used to obtain a representative sample of 
households from Brownsville and Matamoros (6). Thirty 
census tracts were selected systematically from each city 
after stratifying by income. Four households were selected 
from each census tract after mapping and selecting a ran- 
dom start point and random direction for sampling. 

Ac each participating household, all residents present and 
aged >5 years wetc asked to provide a blood sample and 
demographic information. Serum samples were tested for 
IgM and IgG antibodies to dengue virus by ELISA. The 
sero incidence of recent dengue infection was defined by 
IgM antibodies >0.2 optical density (OD). Sero prevalence 
was defined as the presence of IgG antibodies > J :40. Data 
were weighted to reflect probability of selection, taking into 
account the population and numbers of households per 
census tract and size of household 

In Matamoros, 240 households were visited during 
December 5-10, and 143 (59.6%) had residents at home. 
Blood samples were obtained from 131 persons in 111 
homes. Of these samples, 30 were anti-dengue IgM posi- 



Boicdn JZpidttnlolgia [Spanishl Mexico. D.R Direction General deEpidemiologia, 
2000-2006. Available at ^ccp^/virww.dscpIjKJud.gob.mx/boIcrin^ol,* uVW 
* Defined as the presence of anu-denguc JgM anybody, dengue viral identification 
"y polymerase chain reaction, or virus Isolation from a blood sample uf a patient 
wirh clinically compatible symptoms. 



1 DHF is classified Into four grades ofsevcriry,' grades 111 and FV are considered to 
bir dengue shock sya drome. Grade I: Fever accompanied by nonspecific 
constitutional symptoms: die only hemorrhagic manifestation is a positive 
tourniquet test and/or easy bmising. Grade Ik Sponumeuus bleeding in addition 
ro the manifttiaiioin o( Grade I patient*, usually in rbe forme of skin or oibcir 
hemorrhages. Grade 11J: Circulatory failure manifested by a rapid, weak pulse 
and narrowing of pulse pressure or hypotension, with the presence of cold, 
dammy skin and rcsdexMiess. Grade IV: Profound shock with undetectable 
blood pressure or pulse (.2), 
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FIGURE 2. Number of cases of dengue fever, by week of report — City of 
Matamoros, Mexico,* and Cameron County, Texas,t 2005 
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Week and month 



;n = 1.536. 
T n = 25. 



tivc (weighred prevalence: 22.8%; 95% confidence inter- 
val [CI] = 13.3%-32.3%), and 101 were IgG positive 
(weighted prevalence: 76.6%; CI 64.7%-88.5%). In 
Brownsville, 346 households were visited during Decem- 
ber 12-15, and 161 (46.5%) had residents at home. Blood 
samples were obtained from 1 41 persons in 118 homes. 
Of these samples } four were and- dengue IgM positive 
(weighted prevalence: 2.5%; CT = 0%-5.4%) and 47 were 
IgG positive (weighred prevalence: 38.2%; CI = 26-7%- 
49.8%). Of 24 Brownsville participants with no history of 
travel outside the United States, six (25%) were seroposi- 
tive for IgM or IgG antibodies to dengue. 
Reported by.AAbell, PhD, BSmitfj, MD, MEournier, MD, Texas Dept 
of Suite Health Svcs, Marling™, Tocos; TBetz, MD, L GauL PhD, Tocos 
Dept of State Health Svcs, Austin Texas; JLRobta-Lopez, MD, CA Carritio, 
MD, Jurisdiction Sanitaria No. UJ de Matamoros, Matamoros, 
lamatUjpai;A Rodrlgue&Thtjillo, MD, Servians de Sohtd as Tamaulipas, 
Cd Victoria. Tanuudipas; CMoya-Rabelly, MD, Mexico Section of the US- 
Mexico Amder Health Commission, Tijuana, Baja California; O Velasquez* 
Monroy MD, C Alvarez- Cocas, MD. Centra National de Vtplancia 
fipidemioUpcay Control deEnfe+medades, Mexico, DP; P Kuri-Morales, 
MD, LAnaya-Upez, MD, Direction General de Epidemiology Mexico, 
DE M Hoyden, PhD, National Center fin Atmospheric Research, Boulder, 
Colorado. EZtelinski-Gutierrez, DrPHJMimoz, PhD, MBeatty, MD, 
iSosa, DwofVector-Borne Infectious Diseases, National Center for Zoonotic, 
Vector-Borne, and Enteric Diseases; S Wenzel, MPH, Carter Development 
Pip, Office of Workforce and Career Development; M Escobedo, MD, 



S Waterman, MD, D'tv of Global Migration and 
Quarantine. National Center fir Preparedness, 
Detection, and Control of Infectious Diseases; 
M Ramos, MD, BKKapella, MD, H Mohammed, 
PhD, R Taybr, PbDJBrunkard, PhD, EIS officers. 

Editorial Note: DHF incidence has 
increased in the Wesrern Hemisphere in 
Latin America and the Caribbean dur- 
ing the past two decades (3). Over this 
period, the epidemiology of dengue in 
Mexico and Texas has changed. Since 
1995. when all four dengue serotypes 
were identified as circulating in Mexico, 
an increasing percentage of reported den- 
gue cases in Mexico have been DHF (7). 
In the Mexican border state of 
Tamaulipas, all four serotypes were first 
reported in circulation in 1995, and the 
proportion of reported E>HF cases 
increased from 2.2% in 2000 to 23.4% 
in 2006. Jn south Texas, all dengue 
serotypes have circulated periodically 
(3,8) > but locally acquired DHF has been reported only 
recently (.9). The first reporr of locally acquired DHF in 
Texas, published in 2004, described a fetal case involving a 
woman originally from Southeast Asia (j?). She presum- 
ably had acquired her first dengue infection in Asia and 
her second dengue infection in Val Verde, Texas, near the 
U.S -Mexico border. However, the DHF case described in 
this report is the first in a Texas residenr who was native to 
the U.S.-Mexico border area. Case-finding activities dur- 
ing the dengue outbreak identified 15 additional DHF cases 
on the Texas side of the border. 

Entomologic serologic and virologic conditions are now 
Such that locally acquired DHF can occur in south Texas. 
The principal dengue vector, the Aedes aegypti mosquito, is 
well established in south Texas, as is Aedes albopictus> which 
also is capable of transmitting dengue (7,10', TDSHS, 
unpublished data, 2007). The rinding chat 38% of sur- 
veyed Brownsville residents have IgG antibodies to dengue 
indicates that a substantial proportion of the city popula- 
tion has been infected with the dengue virus and might be 
more susceptible ro DHF if they receive a second infection 
with a heterologous dengue serotype. The presence in 
Brownsville of multiple dengue serorypes since 1980 might 
increase the likelihood for secondary dengue infections from 
a different serotype and increase the risk for DHF. 

The findings in this reporr are sub jeer to at least two 
limitations. Fiwc, more comprehensive laboratory testing 
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on che U.S. side of the border during the 2005 outbreak 
likely accounted for the greater percentage of patients meet- 
ing DHP criteria among hospitalized dengue patients in 



9. Sedik RF. Oudlcrir D, Morgan J. cr al. Pulmonary hemorrhage syn- 
drome associated with an aucochthonous case of dengue hemorrhagic 
fcver. Sourh Med J 20(H;97:6B8-91 . 
10. Hayes JM. Rigau-Pcrcx JG, Reicer P, ec at Risk factors for infection 
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